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MEMORANDUM  OF  AGREEMENT  BETWEEN 
THE  NATIONAL  PARK  SERVICE 
AND 

THE  BUREAU  OF  PUBLIC  ROADS 
RELATING  TO  THE  SURVEY,  CONSTRUCTION,  AND  IMPROVEMENT  OF  ROADS  AND 
TRAILS  IN  THE  NATIONAL  PARKS  AND  NATIONAL  MONUMENTS 


WHEREAS,  Certain  Acts  of  Congress  have  authorized  the  making  of 
appropriations  and  have  made  appro pr  1  at  i ons  and  authorized  the  incurr- 
ing of  obligations  for  the  survey,  construction,  reconstruction  ano 
Improvement  of  roads  and  trails  In  the  national  parks  and  national 
monuments  under  the  jurisdiction  of  the  department  of  the  interior;  and 

WHEREAS,  the  Bureau  of  Public  Roads  of  the  United  States  Depart- 
ment of  Agriculture  has  an  engineering  organization  perfected  for  the 
purpose  of'  making  surveys  and  improving  highways;  and 

WHEREAS,  the  National  Park  Service  of  the  Department  of  the 
Interior,   ,n  the  interest  of  economy  and  efficiency,  desires  to  utilize 
the  services  of  the  existing  road-bu i ld i ng  organization  of  the  bureau 
of  Public  Roads  In  the  survey,  construction,  reconstruct : on ,  and  im- 
provement  OF  ROADS  AND  TRAILS  WlTHjN  THE  NATIONAL  PARKS   AND  NATIONAL 
MONUMENTS,    AS   AUTHORIZED   BY  CONGRESS; 

NOW,  THEREFORE,  the  National  Park  Service,  hereinafter  referred 
to  as  the  Park  Service,  and  the  Bureau  of  Public  Roads,  hereinafter 
referred  to  as  the  bureau,  do  hereby  mutually  agree,  as  follows} 

STANDARDIZATION  OF  CONSTRUCTION  AND  ARTICULATION  OF  HIGHWAYS: 
Art i cle  I . 

(1)  That  the  Park  Service  and  the  Bureau  shall  each  use  every 

EFFORT   TO   HARMONIZE    THE    STANDARDS   OF   CONSTRUCTION   OF  ROADS 
AND   TRAILS    IN   THE   NATIONAL   PARKS   AND  MONUMENTS   WITH  THE 
STANDARDS    ADOPTED    FOR    THE   CONSTRUCTION   OF   THE   ROADS  WHICH 
FORM   A   PART   OF   THE    FEDERAL-AlD  H ) GHWaY   SYSTEM   AND   OF  ROADS 

and  trails  wjthin  the  national  forests  and  to  secure  the 
best  modern  practice  in  the  location,  design,  construction 
and  Improvement  thereof. 

(2)  That  from  time  to  time  duly  authorized  representatives  of 
the  Pahk  Service  and  of  the  Bureau  will  confer  with 
authorized  representatives  of  the  United  States  Forest 
Service  and  the  several  State  highway  departments  wherein 
the  national  park8  and  monuments  are  located ,  for  the 

,=tWPOS£   OF  OGV£iU>f>tNO  A   QEMERAl.  BCHEMC    OF    IMPROVEMENT  BY 


WHICH    THE    NATIONAL   PARK   HIGHWAYS,    HIGHWAYS    FORMING    A  PART 
OF   THE    FEDERAL-AlD  HIGHWAY   SYSTEM,    STATE    HIGHWAYS,  AND 
THE   HIGHWAYS  WITHIN   THE   NATIONAL    FORESTS   WILL   SO  ARTICULATE 
WITH   AND   SUPPLEMENT   EACH   OTHER    AS   TO    FORM   AN  !NTERCON- 
NECTED   SYSTEM   OF  HIGHWAYS. 

INITIATION  OF  PROJECTS  AND  PRELIMINARY  SURVEYS 

Art  I  cle  I  I  * 

The  services  of  the  Bureau  will  be  furnished  only  upon  request 
1n  writing  from  the  Director  of  the  Park  Service,  and  the  following 
procedure  shall  be  observed ! 

(1)  Upon  receipt  of  request  from  the  Park  Service  the  Chief  of 
the  Bureau  will  cause  an  investigation  and  a  preliminary  estimate  of 
cost  of  the  project  to  be  made. 

(2)  Simultaneously  with  the  above  request  the  Park  Service 
shall  instruct  its  landscape  engineer  to  cooperate  w^th  the  engineers 
of  the  Bureau  in  making  the  preliminary  Investigation. 

(3)  The  time  for  making  the  fie._d  examination  of  any  such 
project  shall  be  agreed  upon  by  the  super  * ntendent  and  landscape 

ENGINEER   OF   THE    PARK   SeRVICE    AND   THE    D «  8TR I CT    ENGINEER   OF  THE  BUREAU. 

When  said  field  examination  has  been  completed  the  following  reports 
shall  be  prepared; 

(a)  Report  to  the  Chief  of  Bureau  by  the  Bureau  representative 
on  the  location  and  construction  of  the  proposed  project,  together 
with  an  estimate  of  the  cost  thereof.    copies  of  this  report  will  be 

FURNISHED  TO   THE   PARK   SeRVICE    |N   DUPLICATE   AND   TO   THE   PARK  SUPERINTENDENT 

(b)  Report  to  the  Park  Service  by  the  landscape  engineer  on  all 
landscape  features  of  the  proposed  project.     copies  of  this  report  shall 
be  furnished  to  the  bureau  in  duplicate  and  to  the  park  superintendent. 

(c)  Report  of  the  superintendent  of  the  park  to  the  Park 
Service  commenting  on  the  reports  referred  to  in  the  next  preceding 
paragraphs  and  making  recommendations  with  respect  to  the  proposed 
project.      Copies  of  the  superintendent's  report  and  recommendation 

SHALL   BE    SUBMITTED  TO   THE   Ch I E F  OF   THE   BUREAU    IN   DUPLICATE,  THROUGH 
ITS   DISTRICT   ENGINEER,    AND  TO   THE   PARK   SeRV-CE,    IN   DUPLICATE,  THROUGH 

the  field  assistant,  one  copy  of  such  reports  to  be  retained  by  the 
district  engineer  and  field  assistant,  respectively,  for  their  files. 

(4)  Upon  receipt  of  the  preliminary  reports  referred  to  above, 
the  Park  Service  shall  inform  the  Bureau  whether  it  desJres  the  work 
to  be  undertaken  by  the  Bureau  as  a  major  project  or  whether  the  Park 
Service  shall  proceed  with  the  work  as  a  minor  project  wjthout  the 
services  of  the  bureau. 
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EXECUTION  OF  MAJOR  PROJECTS 

Art ! cle  III. 

(1)  In  case  the  project  Is  a  major  one  and  the  services  of 
the  Bureau  are  desired  In  the  execution  and  completion  thereof,  the 
director  of  the  park  service  shall  so  notify  the  chief  of  bureau  in 
writing  and  make  request  that  the  project  be  handled  to  completion 
by  the  Bureau  In  accordance  with  the  procedure  herein  outlined. 

(2)  Upon  receipt  of  such  notice  and  request  the  Bureau  will 
Instruct  »ts  district  engineer  to  proceed,   In  cooperation  with  the 
landscape  engineer  of  the  Park  Service  and  the  superintendent  of  the 
Park,  with  the  location  survey,  and  to  prepare  plans,  specifications, 
and  estimates  for  the  project. 

(3)  When  said  plans,  specifications  and  estimates  have  been 
prepared,  and  approval  recommendations  by  the  lan  dsc ape  engineer  of 
the  Park  Service  and  the  superintendent  of  the  park  are  shown  thereon, 
they  shall  be  forwarded  by  the  district  engineer  to  the  bureau  for 

TRANSMISSION   TO    THE    PARK   SeRVICE    FOR    APPROVAL   OR  D'SAPPROVAL. 

(4)  If  the  Park  Service  approves  the  plans,  specifications 
and  estimates,   it  shall  so  notify  the  bureau  jn  writing  and  instruct 
the  superintendent  of  the  park  to  advert ! se  for  proposals  for  the 
construction  of  the  project. 

(5)  The  advertisement  for  proposals  shall  specify  the  time 
and  place  of  opening  the  b 1 ds ,  and  the  e i ds  shall  be  opened  and  tab- 
ulated by  the  superintendent  of  the  park  and  the  district  engineer 
of  the  Bureau, 

(6)  The  recommendation  for  award  shall  ee  made  by  the  park 
superintendent,  shall  be  concurred  in  by  the  district  engineer,  and 
shall  ee  forwarded  to  the  director  of  the  park  service,  through  the 
Chief  of  the  Bureau,  accompanied  by  the  three  low  bids  and  a  tabular 
statement  of  all  bids  received.    the  award  shall  then  be  made  sy  the 
Secretary  of  the  Interior. 

(7)  Immediately  upon  notice  of  award  the  park  superintendent 
and  the  Bureau  shall  be  notified  and  formal  contract  shall  be  exe- 
cuted  BY   THE   SUCCESSFUL  BIDDER   AND  THE   DEPARTMENT   OF  THE  INTERIOR. 

(8)  The  prosecution  of  the  work  shall  be  undertaken  by  the 
district  eng'neer  in  accordance  with  the  plans  and  specifications 
approved  fcr  the  project,   it  being  understood  t>! a"'  the  opecj  fl  cat  ions 
shall  govern  all  ordinary  landscape  features  of  the  work,  and  any 
minor  alterations  which  are  authorized  under  the  specifications 
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WITHOUT    A   MODIFICATION   OF   AGREEMENT,    AND   WHICH    ARE    DEEMED  NECESSARY 
DURING   THE    PROGRESS    OF   THE   WORK,    MAY   BE   ORDERED   BY   THE  DISTRICT 
ENGINEER    IN   WRiTJNG,    WITH    THE   WRITTEN    CONCURRENCE    OF   THE  LANDSCAPE 
ENGINEER,    TO   WHOM   SHALL   BE    DELEGATED   THE    NECESSARY   AUTHORITY   SO   TO  DO. 

PAYMENTS 

Article  IV. 

(1)  as  the  construction  of  a  project  progresses  prompt  pay- 
ments shall  be  made  by  the  local  fiscal  or  disbursing  agen^  of  the 
National  Park  Service  to  the  contractor  upon  monthly  estimates 
approved  ey  the  district  engineer. 

(2)  The  Park  Service  will  reimburse  the  Bureau  for  actual 
expenses  Incurred  by  reason  of  active  work  on  investigating,  survey- 
ing,   PREPARING   PLANS,    SPEC  I F J  CAT  J ONS   AND  ESTIMATES,    AND  SUPERVISING 

projects.     an  estimate  of  the  actual  expenses  to  be  incurred  by  the 
Bureau  shall  be  made  and  forwarded  to  the  Park  Service  upon  receipt 
of  each  request  for  the  bureau's  services,  and  the  park  service  shall, 
upon  receipt  of  such  estimate,  set  up  a  liability  on  its  books  to 
defray  such  expenses  against  existing  appropriations  or  appropriations 
author? zed  to  be  made  against  which  obligations  may  legally  be  incurred. 

(3)  Reimbursements  for  the  actual  expenses  Incurred  by  the 
Bureau  in  rendering  such  services  will  be  made  by  the  Park  Service 
from  time  to  t  i  me  upon  the  submission  of  vouchers  therefor. 

(4)  Upon  request  of  the  Park  Service  preliminary  investiga- 
tions,   SURVEYS,    AND  ESTIMATES  WILL  BE   MADE    FOR   MAJOR    PROJECTS  FOR 
WHICH   REIMBURSEMENTS   WILL   BE   MADE    IN    THE   MANNER    HEREINBEFORE  PROVIDED. 

ACCEPTANCE  OF  PROJECTS 

Article  V. 

(I)    Before  approving  final  settlement  with  the  contractor  the 

DISTRICT    ENGINEER    SHALL   OBTAIN    FROM   THE    PARK    SUPERINTENDENT    AND  THE 
LANDSCAPE   ENGINEER   WRITTEN   RECOMMENDATIONS    FOR    ACCEPTANCE   OF   THE  WORK 
!N   WHICH   HE    SHALL   CONCUR    IN  WRITING. 
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(2)    The  district  engineer  shall  approve  and  forward  the 
final  voucher  jn  favor  of  the  contractor,  through  the  chief  of 
Bureau,  to  the  Park  Service,  accompanied  by  the  above  recommenda- 
tions, for  final  acceptance  of  the  Secretary  of  the  interior  and 
transmission  of  voucher  to  the  general  accounting  office  for  final 
settlement. 

signed  this  i8th  day  of  january,  1926. 

By  STEPHEN  T.  MATHER, 
Director,  National  Park  Service. 

SIGNED  THIS  3RD   DAY  OF   FEBRUARY,  1926. 

By  THOS.  H.  MACDONALD, 
Chief,  Bureau  of  Public  Roads. 

APPROVED:     January  22,    1926,  By  HUBERT  WORK, 

Secretary,  Department  of  the  Interior. 

February  10,    1926,  By  W.  M.  JARDINE, 

Secretary,  Department  of  Agriculture. 
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THICKNESS  OF  CONCRETE  PAVEMENTS  TESTED  BY  BORINGS 


Contributed  by  the  Division  of  Construction 


Many  of  the  States  are  now  drilling  cores  from  completed 
concrete  pavements  to  determine  whether  the  thjckness  and  the  com- 
pressive strength  of  the  borings  conform  to  the  requirements  of 
the  specifications.      these  tests  also  determine  the  uniformity 
or  lack  of  uniformity  of  the  concrete.      regardless  of  the  cost  of 
making  such  measurements,  a  number  of  the  states  have  equipped 
their  departments  wj  th  core  drilling  machines.      the  concensus  of 
opinion  appears  to  be  that  the  extra  cost  is  more  than  offset  by 
the  saving  made  possible  by  the  detection  and  reject  5  on  of  unsat- 
ISFACTORY work .      The  information  also  provides  data  to  refute 
unwarranted  complaints  as  to  the  character  of  the  work. 

With  the  modern  methods  of  construction,  concrete  pavements 
which  do  not  vary  more  than  one-quarter  of  an  inch  from  the  re- 
quired depth  may  be  built  without  great  d «  ff  1  cult  y .  larger 
variations  than  this  have  been  oeserved  on  projects  which  have  been 
examined  to  date  but  these  differences  have  been  due  undoubtedly 
to  a  lack  of  care  on  the  part  of  the  contractor  and  to  the  lax 
supervision  of  the  engineer  ln  charge  of  the  work.      the  common 
mistakes  Include:    MIxJng  the  concrete  too  wet,  which  results  in 
a  flow  from  the  center  of  the  pavement  to  the  sides',  neglecting 
to  allow  for  the  effect  of  shrinkage  in  the  process  of  settlng; 
omitting  the  proper  and  careful  shaping  of  the  sub  grade  immediately 
before  the  placing  of  the  concrete',  and  the  improper  placing  and 
adjustment  of  the  side  forms. 

The  depth  of  the  cores,   indicated  by  the  tables  which 
follow,  show  that  all  these  conditions  have  existed.      the  diagram 

OF   CROSS    SECTIONS    (fJG.     |)    ILLUSTRATES    THE   MOVEMENT    OF   THE  CONCRETE 

from  the  center  of  the  slab  toward  the  edge.      these  sections  were 
plotted  from  the  actual  elevations  of  the  surface  of  the  pavement 
taken  to  the  nearest  . 00 j  foot  at  transverse  intervals  of  one  foot. 

a  survey  was  made  of  a  numeer  of  projects  in  delaware  early 
in  1925.      Cores  were  taken  from  pavements  built  from  1920  to  1924. 
The  depths  of  the  measured  cores  are  given  in  Table  I. 


I 


STANDARD  2.02 


.    HORIZONTAL  SMALLEST  DIVISION   =    .S  FOOT 

VERTICAL  »i  11  =    .05  >) 


LEGEND 

 REQUIRED  CROSS  SECTION 

■     ACTUAL  CROSS  SECTION 

FIGURE  I. 

THE  SETTLEMENT  AND  TRANSVERSE   FLOW  OF  A  CONCRETE 
PAVEMENT  IMMEDIATELY   SUBSEQUENT  TO  THE  CONSTRUCTION  IS 
ILLUSTRATEO  BY  THE  DIFFERENCE   IN  ELEVATION  BETWEEN  THE 
REQUIRED  AND  ACTUAL  CROSS  SECTIONS. 


Table   I.-    Depth  of  the  cores  measured  in  the  1925  Delaware  survey 


Number  \ 

:    Thickness  of  the  pavements  as  determined  by  the  measured 

of  : 

CORES 

CORES 

Required 

Average 

Max  j  mum 

M3  N  3  MUM 

r      Inches  : 

Inches 

:    Probable  : 

lNCHES 

1 NCHES 

:      ERROR  £ 

22  s 

6.00  : 

6.07  \ 

i    I  .06  : 

6.70  i 

!  5.24 

24  : 

6o25  ! 

6.62 

:  i    .07  i 

!      7.74  ! 

:  5.51 

24  i 

6c50  ! 

6.93 

:    /  .10  j 

!      8.65  ! 

:  5.59 

19  i 

7,50  ; 

!      7.70  ! 

:    ?  .08  j 

:      8.59  : 

6.43 

20  : 

8  00 

8.15 

!     ?  .08 

8.93 

6.99 

The  average  in  each  instance  is  greater  than  the  required 
depth.      The  range  In  some  cases,  appears  to  be  wide  but  the  values 
of  the  probable  error  of  the  average  1 nd  j  c ate  that  the  cores  are  of 
a  fairly  uniform  depth. 


The  application  of  the  method  of  least  squares  for  the 
determination  of  the  probable  error,  serves  to  determine  the  pre- 
cision with  which  the  work  has  been  constructed  as  well  as  to 
establish  an  absolute  value  for  the  uncertainty  of  the  average. 
For  instance  in  Table  I,  the  average  for  22  cores  is  6.07/  .06. 
This  means  that  the  chances  are  even  that  the  average  values  vary 
within  the  limits  of  6.13  and  6.0|.      th } s  indicates  that  the  pave- 
MENT  WAS    La!D   TO   A   REASONABLY   UNIFORM   DEPTH   AND   THAT   THE  VARIATION 

generally  was  in  favor  of  the  state. 

Policy  adopted  for  Making  Payments  on  Federal  Aid  Vouchers 

The  following  rules  have  been  adopted  as  the  policy  of  the 
Bureau  for  determining  the  amount  of  payment  to  be  made  on  Federal 
a i d  vouchers  rendered  for  those  projects  which  do  not  conform 
strictly  wjth  the  requirements  of  the  specifications  and  where  there 
is  no  stipulation  in  the  contract  between  the  state  and  the  con- 
tractor providing  for  a  definite  reduction  in  the  payment  for 
deficient  work; 

1.     The  average  thickness  of  the  pavement  shall  equal 
the  specified  thickness  within  one-quarter  of  an  inch, 
in  other  words  there  is  a  one-quarter  inch  tolerance  on 
the  averages  depths. 
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2.      A   TOLERANCE   OF   ONE-HALF    INCH    IS    ALLOWED  IN 
DETERMINING   THE   THICKNESS    OF  THE    PAVEMENT  *      ALL  SECTIONS 
OF   THE    PAVEMENT    WHERE    THE   BORINGS    SHOW   A    DEFICIENCY  IN 
THICKNESS    OF   MORE   THAN   ONE-HALF    INCH    FROM   THE  SPECIFIED 
THICKNESS,    SHALL   EE    ELIMINATED    FROM   THE    FiNAL  ESTIMATE 
AND   NO    PAYMENT    SHALL   BE   MADE    THEREFOR.         THE    LENGTH  OF 
THE    NON-PAY   SECTIONS    SHALL   BE    CONSIDERED   AS   THE    SUM  OF 
THE    DISTANCES    FROM   THE   BORING   WHICH    SHOWS   A  DEFICIENCY 
IN   EXCESS    OF   THE   ONE-HALF    INCH   TOLERANCE   TO   THE  NEXT 
BORINGS  ON  EACH   SIDE,    WHICH   SHOW   THE    FULL  SPECIFIED 
THICKNESS,    WITH  J  N    THE    ONE-HALF    INCH  TOLERANCE. 

A   SUGGESTED   TENTATIVE   DRAFT    OF   SPECIFICATIONS  GOVERNING 
INAL   PAYMENTS    ON   CONTRACTS   WHERE    A   DEFICIENCY   EXISTS    IN    THE   TH I 
:SS   OF  THE   PAVEMENT,  FOLLOWS? 

1.  The  average  thickness  of  the  pavement  shall  be 

EQUAL   TO   THE    SPECIFIED   THICKNESS.  |N   COMPUTING  SUCH 

AVERAGES   ALL  MEASUREMENTS   WHICH   ARE   MORE    THAN  ONE-HALF 
5  3CH   GREATER   THAN   THE    SPECIFIED   THICKNESS    SHALL  BE 
COUNTED  AS   THE   SPECIFIED   THICKNESS   PLJS   ONE-HALF  INCH. 

2.  NO    PAYMENT    SHALL   BE   MADE    FOR    ANY   PAVEMENT  THE 
THICKNES8   OF  WHICH    IS  MORE   THAN    ONE-HALF  OF   ONE  JNCH 
LESS   THAN   THE    THICKNESS   REQUIRED   BY   THE   PLANS  AND 
SPEC! Fl CATI ONS. 

3.  AN   ADDITIONAL   DEDUCTION    SHALL   BE    MADE    FOR  ALL 
PAVEMENT    DEFICIENT    IN   THICKNESS   WITHIN    THE    LjMjTS  OF 
THE   ONE-HALF   OF  ONE-lNCH   TOLERANCE.         SUCH  DEDUCTION 
FROM   THE    CONTRACT    PRICE   PER    SQUARE    YARD   OF  PAVEMENT 
SHALL   BE   MADE    ON   THE    BASIS   OF   THE    RATIO   OF   THE  SQUARE 
OF   THE   ACTUAL   THICKNESS    TO    THE   SQUARE   OF   THE  REQUIRED 
THICKNESS.      FOR   EXAMPLE,     IF  THE    SPECIFIED  THICKNESS 

is  seven  Inches  and  the  actual  thickness  six  and  one- 
half  inches,  the  payment  to  the  contractor  shall  be 
42 .25  of  the  contract  price  per  square  yard  of  deficient 
49.00 

pavement  area. 

4.  Where  a  section  shows  one  measurement  to  be 
deficient,  deduction  shall  be  made  as  follows: 

For  a  deficiency  at  the  edge,  a  deduction  shall  be 
made  for  one-half  the  width  of  the  pavement;  and  for 
a  deficiency  in  the  center  the  entire  wj dth  of  the 
pavement  shall  9e  discarded.      the  length  of  pavement 
deducted  in  both  cases  shall  be  the  sum  of  the 


1 
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d ] stances  from  the  deficient  boring  to  the  bor j  ngs  on 
each  sice  which  measure  up  to  the  required  tolerated 
thi ckness. 

5.      The  borings  shall  be  taken  at  least  every 
1,000  feet  and  as  much  oftener  as  the  conditions 
warrant.      the  first  boring  shall  be  taken  at  random 
in  the  first  one-thousand  feet.       the  contractor  shall 
have  the  privilege  of  requiring  additional  borings 
where  a  deficiency  in  thickness  is  found  but  the  cost 
of  such  additional  borings  shall  be  paid  by  the 
contractor. 

These  tentative  specifications  are  more  stringent  than  the 
present  policy  of  the  bureau.      the  seriousness  of  permitting  a 
deficiency  in  pavement  thickness  to  occur  and  be  paid  for  is  apparent 
Scrupulous  care  should  be  used  in  the  final  approval  of  Federal-a!d 
concrete  pavements  to  detect  deficiencies  in  thickness.       it  is  the 
concensus  of  opinion  that  it  is  practical  to  work  within  the  otje- 
HALF  Inch  tolerance  limit  and  that  such  a  limit  IS  REASONABLE  AND 
falls  within  the  factor  of  safety  provided  for  in  the  design. 

Analysis  Of  Core  Depths  In  Six  States 

In  the  analysis  of  the  depths  of  cores  which  follows,  the 
variation  !n  length  of  the  individual  cores  from  the  arithmetical 
mean  depth  has  been  assumed  to  conform  to  the  general  laws  of  the 
probability  of  error  as  follows,'    small  variations  are  f'ore  frequent 
than  large  ones;  positive  and  negative  variations  are  nearly  equal 
in  number;  and  large  variations  do  not  occur.       |n  the  records  of 
depths  on  which  this  analysis  is  based,  there  are  some  that  would  be 
rejected  from  the  series  of  observations  before  the  probable  error 

IS    DETERMINED.      ChaUVENET'S   CRITERION   MAY    BE    APPLIED   TO    EACH  MEASURE- 
ment and  the  excessive  variations  may  be  rejected.       |n  th 1 s  analysis 
no  rejections  have  seen  made  because  a  consideration  of  all  the 
variations  will  increase  the  pr03able  error  by  only  a  small  amount. 

Table  2  shows  a  summary  of  the  core  surveys  made  by  the 
States  of  Indiana,  Kentucky,  North  Carolina,  Ohio,  Texas  and  Virginia 
The  probable  error  indicates  the  calculated  positive  or  negative 
variations  of  the  arithmetic  mean  or  average  depths  from  the  REQUIRED 
depths.      The  maximum  and  minimum  depths  and  the  plus  and  minus 
variation  of  these  from  the  required  depth,  are  also  shown. 
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Table  2.-    Summary  of  concrete  pavement  core  surveys  in  six  States 


; Pro  ject ; Number 

:        Thicknesses  of  the  pavements  as 

• 
t 

State 

:number 

:  of 

:     determined  by  the  measured  cores 

:  Range 

:  ICORES 

:Requ J  RED 

: Average 'Probable 

:Maxi mum: Mini  mum 

I  Plus 

:Ml nus 

• 

•  • 

•  • 

:    ERROR  £ 

• 

• 
• 

* 
« 

• 
• 

:  Inches  1 

i  Inches* Inches 

:  |nches 

:  Inches 

:  Inches 

1 MD 1  AM  A 

•     1  7  A 

;    1  f  —A 

;  bU 

;  7.50 

i  7.44 

:  .08 

.       Q  CO 

I     y  .  be: 

■       C  7Q 

I     b » Oo 

:2.  12 

:  2.12 

Kentuck V 

l  \  U.  1  1    |    w  W  rS  T 

•  oo 

i  cy 

i  Q 
!  o 

{  6.00 

:  5.97 

j  .04 

•     c  o  c 

:    b  •  i  o 

:  .25 

:  .25 

N.  Has. 

!     1  D 

i  AC 

!  6.00 

!  6.62 

:  .06 

:  y.oi 

.       K    Q  A 

:    b*  8u 

:3.31 

j  .20 

it 

• 

.  JO 

i     0  f 

:  8.00 

r  8.24 

i  .06 

:    y  •  i  o 

.     n  o  A 

:  1  .  1 5 

:  .80 

n 

•  1Q 

,  JO 

i      4  | 

i  7.50 

I  7.64 

i  .05 

:    y .  i  u 

•      C   A  A 
S      b  •  4U 

:  1.60 

:  1  .  10 

ti 

,      1  O  —  D 

►       1 P 

t      8.00  i 

!  7.85 

i  .05 

!  o.OU 

!        /  •  Ob 

:0.30 

:  -.65 

If 

»    /  o—o 

1      1  I 

1      7.50  , 

:  7*25 

;  .04 

•       *7  7H 

•      1  AA 

:  .20 

:  .50 

ti 

>  iaa 

►  AQ 
!  4o 

f      8.00  « 

8.01 

;  .04 

!    o .  yu 

.      *7    1  A 
;      r  .  1  U 

:  .90 

:  .90 

u  j 

>  i  a  a 

>  l  4U 

■      A  C 
!  4b 

:      7.50  - 

'  7.90 

}  .04 

I     o .  ob 

OA 

:  b.9u 

:l  .35 

:  .60 

it 

>  i  A~Z 

7  1 

r     5.00  ! 

!  5.61 

:  .05 

if  OA 

:    7  •  c.u 

"7     0 1 

:    3 . 93 

:2.20 

:  1.07 

H 

i  1  A  C 

!  14b 

"7  A 

5.00  : 

!    5.  10 

!  .06 

:    6. 06 

/I  OO 

:     4 .  be: 

:  1 .06 

:  .48 

i  ; 

i  \  A  C  i 

!  14b  , 

1  o 

1      8.00  j 

8.30 

:  .07 

\  9.10 

:    7. 55 

Jl.lO 

:  .45 

it 

>  i  Ac 

!  14b  : 

O  1 

!      7.50  ! 

7.82 

!  .06 

:    8 . 75 

:  7.15 

:l.25 

:  .35 

ti  . 

>  \  A1 

,  14  /  ! 

.  On 

!      5.00  i 

5i36 

r  .07 

I    6. 50 

A      C  A 

:    4.  bU 

:l  .50 

:  .50 

it 

!  1  bo  , 

!  4U 

:     8.00  i 

8.20 

!  .04 

\  3.du 

;     7. 3U 

:1.20 

:  .90 

H  ; 

i  1  CT  i 

!  1  bo  ! 

>     a  a 
[  4U 

1      7.50  : 

7.67 

:  .04 

\     8. 9U 

C    O  A 

:  o.yu 

:1.40 

:  .60 

Oh  i  o  ' 

1  C.OO  ' 

'     39  j 

!      9.00  j 

8.94 

i     .  10 

1  A  CA 

■       «7  AA 

5     7  •  UU 

s  1 .50 

:  2.00 

It 

>  7  7Q  , 

!  j  iy 

i       A  7 

!  40 

!      7.00  i 

7.24 

i  .07 

>        O    O  A 

\     8 .9U 

i       C    "Z  A 

!     b.  OU 

:  1 .90 

:  .70 

It  . 

;j3j- A 

!  o4 

!      7.00  : 

7.20 

:  .05 

■      n   a  A 

!  9.40 

c    o  A 
1      b.  8U 

:2.40 

!  1.20 

11  j 

» A  AO    A  i 

i  0c 

t      8.00  : 

8.25 

!  .05 

O  AA 

[     9 .  UU 

"7    C  A 
1         (  «  bU 

:  J  .00 

1  .50 

N  . 

.  a  ao  d 

:    3 1 

!      8.00  : 

8.  18 

!  .05 

■      o    c  A 
!     9  .bU 

>        «7    C  A 

1     ( •  bU 

:  1 .50 

\  .50 

h 

► A Ac   A  < 

>  on 

;    c9  , 

!      5.50  : 

5.69  , 

:  .03 

O     1  A 

6.10  ! 

C     1  A 

!     b.  1  u 

!  .60^ 

!  .40 

u  , 

i  A  AQ    A  . 
'4Uy— A  J 

!     85  : 

:      7. 00  j 

6.88  ! 

!    .03  : 

O    1 A 

8.  70 

C  OA 

:  1 .70 

:  .80 

M  . 

|4cb-A  ! 

i  a 

3U  ! 

\      7.50  : 

7.  (9 

i    .08  i 

O     ET  A 

8.50  i 

A  AA 

!     6  .  UU 

:  1 .00, 

1  1.50 

it  . 

A  0*7  A 

56  ! 

7.00  • 

7.26  : 

!      .02  ! 

8  .  f  0  j 

A  AA 

6.  UU 

sNIOi 

-  1.00 

ti  • 

:4do-A  j 

34  ; 

:      7.00  j 

7.24  : 

I    .07  : 

8 . 75  ! 

6.  5U 

•1.75: 

!  .74 

N  . 

430-A  : 

!    27  : 

;      8.00  ; 

8.31  ; 

.07  : 

o    cr  A 

9.50  : 

rf  OA 

!      7 . UU  ! 

'1.50; 

1  .00 

Texas  \ 

•122  j 

20  : 

6.00  j 

5.74  : 

■     .09  ! 

-t  OA 

7.  00  i 

4.  do  ! 

,1.00: 

'  1.75 

II  . 

'312  : 

20  ; 

6.00  j 

5.74  j 

!     .12  ! 

7.87  J 

j«     OA  i 

4.  UU  ! 

1 .87: 

,  2.00 

n  . 

349  i 

!      8  : 

!      6.00  j 

6.08  : 

!     .17  J 

rf  OA 

7.  00  i 

4.  bU  : 

1 .00: 

1  .50 

V  1  Rfi lMl  A  1 

!  1 57-B  : 

69  : 

!      6.00  ; 

5.94  : 

.04  ! 

r»  OO 

7.00  j 

A     c  A 

4. 5U  : 

1. 00: 

1  .50 

It  1 

i  66-C  ! 

:    53  : 

6.00  j 

5.74  ! 

.07  : 

7. 70  j 

/I     AA  « 

4 .  UU  j 

1 .703 

2.00 

II  J 

166-0  1 

72  : 

!      6.00  j 

5.66  ! 

.05  s 

7.40  : 

yl  AA 

4.  OU  j 

1 .40: 

2.00 

n  , 

173  j 

91  i 

8.00  : 

7.30  i 

.05  j 

8.80  { 

5.50  ! 

.80: 

2.50 

»i 

180-A    i     69  \ 

6.00  j 

5,57  ! 

.04  ; 

6.70  : 

4.30  j 

.70: 

1  .70 

n  . 

205  j 

123  ; 

8.00  j 

7.45  ! 

.05  [ 

9.29  : 

5.25  : 

1 .29: 

2.75 

tt 

247  j 

123  : 

6.00  : 

5.31  i 

.05  j 

7.10  j 

2.50  : 

I.  10: 

3.50 

u 

260-B  J 

74  ; 

6.00  : 

5.49  i 

.05  j 

7.10  j 

3.70  j 

1.  10: 

2.30 

ii  . 

295-A  ! 

62  j 

6.00  : 

5.90  j 

.06  j 

7.50  s 

4.00  : 

1.50: 

2.00 

ti  . 

304-B  J 

22  j 

6.00  : 

5.58  : 

.09  j 

6.80  : 

4.60  • 

.80: 

1.40 

n  . 

312-A  i 

21  : 

6.00  : 

6.58  i 

.09  : 

7.75  i 

5.75  : 

1 .75: 

0.25 

it 

'325-B  ! 

29  : 

:      6.00  • 

5.70  < 

.08  \ 

7.80  : 

4.30  i 

1.80: 

1.70 

£   PR03ABLE  ERROR 

OF  THE 

ARITHMETIC   MEAN   OR  AVERAGE. 

-  13  - 


The  files  of  the  Bureau  contain  only  one  record  of  project 

BORINGS   MADE    IN    INDIANA.         Of  THE    SIX   CORES,    THE    ARITHMETICAL  MEAN 

or  average  js  reasonably  close  to  the  required  depth.      the  prob- 
able error  of  £»08  inch  would  seem  to  indicate  that  the  concrete 
was  of  a  rather  irregular  depth.      the  extremes  of  2. |2  inches 
plus  and  minus  shows  a  large  deviation  from  the  required  depth* 

The  one  Kentucky  project  on  record  In  the  Bureau  files  has 
an  average  value  wh i ch  js  very  close  to  the  required  depth.  the 
probable  error  of  £»04  and  the  plus  and  minus  range  of  0.25 
indicates  that  the  concrete  was  placed  to  a  un  j  form  depth. 

The  n?ne  North  Carolina  project  records  in  the  possession 
of  the  Bureau  include  one  job  on  which  the  average  is  less  than 
the  required  depth.      the  probable  error  on  all  the  projects  varies 
from  ^.04  to  ^.07  and  only  two  projects  are  represented  by  the 
latter  figure.      the  small  probable  error  in  the  majority  of  the 
cases  indicates  that,   in  general,  the  concrete  is  carefully  placed* 
This  is  confirmed  by  the  reasonably  small  maximum  minus  range  of 
I. |0  inches. 

Three  Ohio  projects  of  the  ten  tabulated,  show  averages 
less  than  that  required.      the  deficiency  varies  from  .03  to  0.3| 
inch.      The  probable  error  of  the  average  varies  from  ^.02  to  ^-10. 
The  variation  of  the  probable  error  from  a  small  to  a  large  value 
combined  with  the  high  maximum  minus  range  OF  2.00,   SEEMS  TO 
Indicate  erratic  construction  work  on  some  of  the  projects. 

Only  three  projects  are  recorded  for  Texas.      The  average 
for  two  of  these  is  0.26  inch  less  than  the  required  depth.  The 

PROBABLE   ERROR    VARIES    FROM   j^.09   TO   ^.17    INCH   AND   THE   MINUS  RANGE 

from  | .50  to  2.00  inches.      these  values  indicate  a  lack  of 
uniformity  in  placing  the  concrete. 

The  Bureau  files  contain  the  records  of  the  borings  on 
twelve  Virginia  projects.      Only  one  of  these  has  an  average 
depth  as  great  as  the  required  depth.      the  deficiency  varies  from 
.06  to  0.69  of  an  inch.      the  probable  error  varies  from  ^.04  to 
£.09  of  an  inch.      the  minus  ranges  are  high  and  vary  from  0.25 
to  3,50  inches.      These  figures  indicate  a  gradation  from  uniform 
construction  to  irregular  construction.      the  borings  clearly 
indicate  the  necessity  for  better  supervision  and  more  care  on  the 
part  of  the  contractor  in  preparing  the  subgrade,   in  order  to 
prevent  the  settlement  of  the  forms  and  the  flow  of  the  concrete 
from  the  prescribed  cross  section. 


-   14  - 


Analysis  or  Unit  Compressive  Stresses 

An  analysis  or  the  unit  compress! ve  strengths  of  the  con- 
crete  CORES ,    A3    GIVEN    IN   TABLE   3,    AFFORDS   AN    J  NTEREST 1  NG  STUD/. 

The  I  :  1-1:3  Ohio  cores  showed  a  unit  compressive  strength,  at  the 
age  of  I  to  2j  months,  of  from  3,797  £  i 00  to  5,000  ^  83  pounds 
per  square  inch.      The  figures  indicate  a  fairly  unJform  strength 
for  concrete  in  the  early  period  of  setting.      One  project  with 
the  value  of  4,773  £  i 63  pounds  per  square  inch  as  judged  from  the 

RELATIVELY    LARGE    PROBABLE   ERROR,    SEEMS   TO    LACK    THE   UN'FORMiTY  OF 
THE    BALANCE   OF   THE   WORK.         ALTHOUGH   THE   COMPRESSIVE    STRENGTH  OF 
4,773   £    J63   POUNDS   PER   SQUARE    INCH    JS   SUFFICIENTLY  HIGH  to  conform 

to  the  spec ! fl cat  j ons ,  the  uniformity  of  the  product  is  unsatis- 
factory,     this  latter  feature  !s  as  much  tc  ee  ce 3 ! red  as  a 
re  lat ! ve  ly  h ) gh  un  5 t  compressive  strength,  because  >t  determines 
the  maximum  res: stance  of  the  concrete  to  temperature,  static 
load  and  impact  stresses. 

Table  4  gives  some  interesting  data  showing  the  increase  of 

THE   UN  2  T   COMPRESSIVE   STRENGTH  WITH   THE   AGE   OF   THE   CONCRETE.  In 

all  but  two  instances  the  strength  and  the  age  jncrea3e  in  the 
same  direction.      oh  i  0  379  with  approximately  the  same  number  of 
cores  in  each  group,  showed  considerably  less  strength  at  six 
months  than  at  two  months.      this  should  not  be  cons  j  dered  as  a 
loss  of  strength  of  the  concrete  with  age  since  the  tests  were 
made  on  different  samples  of  the  same  project  at  various  ages. 
The  only  similarity  between  the  cores  l!es  in  the  fact  that  they 
were  mace  unoer  the  same  spec!  fl cat?  ons  and.  therefore,  should  be 
of  relatively  uniform  strength  *    probably  the  best  interpretation 
of  this  case  would  be  that  the  quality  of  the  concrete  improved 
w{th  the  progress  of  the  project  and  1  hat  the  last  concrete  laid 
was  better  than  the  flrst. 
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Table  3.-    Summary  of  the  unit  compressive  strength  of  cores  in  six  States 


State- 
Project 
number 

: Number : Compress l ve  strength  (lbs. per  sq.in.) 
:    of    : Average :F.E. :Max. :MIn. :    Range      :  Age 
jcores  :             :        :        :        : Plus :Minus Months) 

:  Mix 

: Aggregate 

1  NO \ ANA 

<        «  • 

»        •       . . 

17-A 

!  60 

:  3862 

:  56:5050:2090 

:  1  188 

:  1772 

6 

•I :2:3 

:Slag 

N.  Car. 

:       ;  : 

•  *  • 

•  »  . 

15 

:  6 

:  2063 

I  209:3225: 1  175 

:  1 162 

:  888 

:  4 

to  6 

:l  :2;4 

: Gran  I te 

15 

:  39 

:  2513 

;  72:3425:1525 

:  912 

:  988 

:  b 

»  |2 

: I :2:4 

ii 

38 

:  6 

:  2589 

:  91:3000:2060 

:  411 

:  529 

:  1 

»  2 

: 1 :2:4 

: Gravel 

38 

:     1 2 

:  3147 

:  85«4275*2650 

:  1  1  28 

:  497 

•  ^2 

,r  6 

: 1;2:4 

.  ii 

38 

:  59 

:  3305 

\  40:4350:2450 

:1045 

:  855 

:  6 

II  oi 

^2 

j 1:2:4 

#  it 

78-B 

:  13 

!-  3513 

!  119:4625:2350 

:  1  1  12 

:  1163 

:  3 

II 

: !  :2:4 

: Limestone 

78-B  , 

:  7 

!    4443  : 

:  172:5330:3400 

:  857 

!  1043 

:  6 

»  8 

: 1 :2:4 

ii 

140 

:  101 

!    302|  , 

1  37:4275:1575 

;|254 

:  1446 

:  1 

"  19-3- 

:l:t|:3 

:  Gravel 

143 

I      7  i 

!     1355  - 

!    17: 1660: 1 050 

!  325 

:  3C5 

n  2 

:l  :2J:5 

1 43 

:     17  i 

?     1462  , 

!    49: 1850:  850 

;  388 

:  612 

:  2 

«  3 

:  1 :2i:5 

143  : 

,    37  j 

!  1952 

:  50:2850:1450 

;  898 

:  502 

:  3 

»  6 

:  1 :2|:5 

143  ; 

:     1 1  : 

:  2287 

!  87:3125:1550 

:  838 

:  "737 

:  6 

u  7 

:1 :2|:5 

!  45  j 

!    36  : 

'     1725  ! 

:    29:2250:  950 

:  525 

775 

:  7 

■  13 

:1  i2|:5 

146  ! 

42  : 

3117  ! 

!  67:4800:1720; 

:  1  683 

:  1397 

:11 

"  23 

:  1 :2:4 

[Granite 

147  : 

30  j 

!     1742  « 

:  34:2325:1100, 

:  583 

:  642 

:  8 

■  16 

 i 

►  f  .oi.  C 

i  ii 

IS3  : 

15  j 

3  009  s 

:  77:3875:2290, 

:  866 

:  7191 

:  3 

■  6 

!  1:2:4  . 

163  ! 

69  : 

2936  i 

:  43:3875:1075' 

:  939 

,  1861 

:  6 

ii  |g 

:l:2:4 

Ohio  : 

►                          •                           •  4 

t                    9                    9  i 

1                    •                    •  1 
t                    •  \ 

288  j 

19  : 

3620  \ 

172:5760: 1770; 

,2140; 

1850, 

:  1 

"  3: 

:i:li:3. 

: Limestone 

288  : 

16  : 

4653  j 

123:6600:3650: 

:  1947: 

1003  : 

9 

"  12, 

Isl|:3 

•  it 

379  ; 

1  1  ! 

3662  : 

94:44|0:3|40i 

748, 

522 

2: 

1  s  1**3: 

Gravel 

379  j 

13  ; 

3240  • 

I4| :4450: 1600: 

1  1  10; 

:  1640: 

7 

"  9: 

l:li:3! 

ii 

395  j 

30  i 

3775  : 

,  89:4900:231.0: 

1125: 

1465: 

2 

"  3: 

I:l*:3: 

Limestone 

395  : 

14  ; 

4626  ! 

132:5580:3470; 

954  : 

1  156: 

3 

■  3|s 

1:11:3; 

u 

402-A  j 

12  : 

3797  j 

100:4470:2920: 

673: 

877: 

1 

"  2: 

l:li:3: 

Gravel 

402-A  : 

12  i 

3848  j 

109:4800:3040: 

952: 

808: 

2 

"  3: 

ItlliS, 

it 

402-B  : 

18  ; 

4773  ! 

163:7240:2960: 

2467: 

1813: 

I 

"  2: 

l:|i:3: 

ii 

402-B  : 

07  : 

6387  j 

152:7350:5430: 

963: 

957: 

2 

B  3: 

l:l|:3: 

ti 

406-A  ; 

25  : 

2390  j 

73:3580: 1320: 

1190: 

1070: 

1 

"  2: 

1:84:5: 

ii 

409-A  : 

20  j 

3836  ; 

49:4680:3180: 

844; 

656: 

1 

»  2: 

Limestone 

409-A  : 

18  j 

4892  j 

\  79:5780:3880: 

888: 

1012: 

2 

"  3: 

ii 

409-A  : 

14  : 

5750  j 

163  :  6930:394  0: 

1  180: 

1810: 

3 

II  4. 

1  .  1  g .O  . 

it 

426-A  : 

28  : 

3630  ! 

79:4720:2480: 

1090: 

1  150: 

i* 

■  3: 

I:li:3: 

Gravel 

427-A  : 

43  : 

5000  j 

83:6730:3210: 

1730: 

1790: 

i 

ii  pi . 

2  • 

I  r if  s3: 

u 

428-A  i 

30  : 

4345  ! 

79:5590:2410: 

1245: 

1935: 

i 

II  Ol. 
^2  ■ 

ii 

430-A  : 

27  : 

3637  i 

124:5280:1550: 

1643: 

2087: 

9 

"  10: 

mis; 

it 

-  16  - 


Table  3.-    Summary  of  the  unit  compressive  strength  of  cores  In  six  States 

(OONT 1 NUED  ) 


ST  ATE-    I  NUivlEER  I  COMPRESS'.  VE    STRENGTH    (  LB  S«  PE  \    8Qc  3  N  «  ) 

Project:    of     sAveragesP.E. :Max. sM3n. s    Range      :  Age 
number  :  cores  i  !        :        :        ?Plus  %M\  uus:  (Months  ) 


Ml  x 


Aggregate 


Texas 

i                *  * 

f  • 

»                «  i 

312  ; 

!  19 

:  4390 

:  181:5630 

r               •  * 

M*9I5:  1240 

k                t  4 

!  2475 

'  1  5  2  j  3  o 

[L.S.&  G. 

Va.  : 

i               t  * 

»  t 
t  • 

t                 •  < 

y                   •  1 

I                           9  < 

157-8 

44  ! 

2900 

t  61:4350 

: 1620:1450 

!  1280 

:  8  to 

:i  ?2:4 

:  Gravel 

173  : 

.     79  : 

-  3600 

:  79:5980 

; 1490:2380, 

!  4490 

:24  » 

:  !  ;2:4 

180-A 

48 

!  4577 

:  63:5590 

:3280: |0|3: 

1297 

!  6  » 

13 

i  1  ;2:4 

205  : 

14  ! 

3250  : 

:  73:4230 

2733:  980; 

517 

:  3  » 

5 

:  1 ;2;4 

>  u 

205  : 

100  ! 

3349 

:  51:5250, 

,1570:1901  ; 

•  1779 

:  6  » 

19 

:!  s2*4 

,  tt 

260-B  ! 

97  : 

3102  ! 

!  36:4300, 

:I440:1 198; 

1662; 

: i  =  2;4 

295-A  : 

2!  : 

2795  : 

■  97:3720; 

:l 100:  925: 

1695 

:  3  » 

6: 

;  ! :2-4 

: Gravel 

295-A  : 

58  : 

3038  ! 

!  56:4355; 

1625:1317: 

i  1413: 

6  " 

rrl  , 
'3 

: : ?2«4 

•  ti 

304-B  : 

:      8  : 

233S  ; 

169:3650 

1540:  814: 

1296: 

\  i  d ;  4  , 

325-B  : 

15  : 

3722  ! 

152:5210; 

>  •  < 

►  • 

-2490: 1488: 

1232: 

:  1 ;2?4  : 

:Gravel 
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Table  4.-    Relation  between  unit  compressive  strength  and  age  of  concrete 

pavement  cores 


State 


Project 

NUMBER 


Compressive  strengths  of  concrete  cores  at  various 

AGES    <  !\  MONTHS 


!  j  TO  2  months/ 
Probable  error 

,2  to  3  months/ 
.Probable  error 

3  to  6  months/: over  6  months/-: 
.Probable  error s Probae le  error: 

Les.per  sqwn. 

:  Lbs « per  sq.  3 n. 

■  Lbs . per  sq .In. ; 

Lbs. per  sq. In. : 

i  : l|:3  Mi  x 

Oh  10 

:  402 -A  ! 

3793  I  1 00  ; 

r    3848  /  1 09  , 

u 

:  402-3  : 

4773  £  1 63 

:    6387  £  1 52 

it 

:  409-A  ; 

3336  /    49  \ 

s    4892  £    79  ! 

!     5750  £  1 63  j 

n 

:  427-A  : 

5000  2  83 

ii 

:  428-A  : 

4345  £  79 

ii 

:  288  j 

:    3620  ^  1 72  , 

4553  £  1 23 

it 

:  395 

I    3775  £    89  , 

:    4626  £  1 32  ; 

it 

:  379  ! 

3662  I    94  : 

3240  £  |4I 

it  « 

:  426-A  : 

/ 

!    3630  £    79  ! 

II  , 

:  430  j 

3637  /  I24 

N.  Car. 

:   I40  • 

302 1  £  37 

I :2:4  Ml x 


N.  Car. 

l     15  ; 

:    2063  / 

209 

:    2513  £  72 

ii 

:    38  j 

•    2589  £  91 

:    3  147  £ 

85 

•    3305  £  40 

it 

:  78-B 

\     3513  / 

119 

,    4443  £  |72 

ii  . 

:  146  i 

:    3117  £  67 
,     2936  £  43 

ti 

:   163  ! 

:    3  009  £ 

77  , 

Virginia 

!    !57-B  : 

!    2900  £  61 

it 

:  i  73  : 

:    3600  £  79 

ti  , 

:  180-A  : 

:    4577  £  63 

it  , 

:  205  : 

,    3250  / 

73  ! 

!    3349  £  51 

it  , 

260-B  : 

3102  £ 

36  : 

ti  t 

295-A  : 

2795  £ 

97  : 

3038  /  36 

CA3LE  3UARD  RAI  L  BRACKETS 


CONTRIBUTED   BY   THE    DIVISION   OF  CONSTRUCTION 


In  the  January  issue  of  the  NE'AS  LETTER  the  cable  guard  rail 

BRACKET  INFORMATION  WAS  ACCREDITED  TO  Mr •  PURCELL.  Th I S  WaS  A  TYPO 
GRAPHICAL  ERROR.  THE  CESI2NS  WERE  ORIGINATED  AND  THE  DATA  WAS  SUB- 
MITTED by  Mr.  Voshell.      The  latter  claims  that  the  princi»al  featur 

OF  HIS   DESIGN   CONSISTS  OF  THE    I  RON   PEDESTALS   WH 8  OH   HOLD   THE   C A3 :  C 
ABOUT    FOUR    INCHES    FROM  THE    FACE   OF   THE   POST,        THESE  PEDESTaLG 
I LLUSTRATEO  BY  THE    FOLLOWING   PICTURE   WHICH   SHOWS   THE   EYE-20LT  OESIGN 
OF  BRACKET   USED    IN   Mr.    VOSHELL'S   DISTRICT  ON   MICHIGAN  FEDERAL-AID 
PROJECT  NO.    146  NEAR   THE   TOWN   OF  HOLT. 


IT    IS   BELIEVED   THAT    THIS   MODIFICATION   WILL   TEND   TO   REOUCE  THE 
NUMBER   OF   POSTS   DESTROYEO  BY  VEHICLES  COLLIDING  WITH   THE   GUARD  RAIL 
AS   WELL  AS   TO    LESSEN  THE    DAMAGE   TO    THE   VEHICLE.         MR .    VOSHELL   ST AT  £  S 
"OUR   OBSERVATIONS   CONVINCE   US   THAT    VEHICLES    STRIKE   A   GUARD  RAIL  AT  A 
RELATIVELY   SLIGHT    ANGLE   AND   SLIDE   ALONG   THE    GUARD   RAIL   UNTIL  ONE  OF 
THE   WHEEL3,    GENERALLY   THE    FRONT   WHEEL,    STRlXES   A   POST.         IF  THE 
VEHICLE    IS   MOVING   AT   A   FAIR   SPEED    THE   POST    IS   BROKEN   OFF   AND  THE 
VEHICLE   DAMAGED   TO   A   CONSIDERABLE   EXTENT.        WlTH   THE    DESI3N   OF  THE 
GUARD   RAIL   SHOWN    I  SJ   THE    ILLUSTRATION,    WE   BELIEVE   THE   WHEELS   OF  THE 
VEHICLE    IN   A  MAJORITY  OF  CASES   WILL  BE    PREVENTED    FROM   STRIKING  THE 
POST    AND   CONSEQUENTLY  RESULT    IN   NO   DAMAGE    TO    THE    GUARD   RAIL   AND  COM- 
PA9AT  i  VL.  IV    SLIGHT    DAMAGE    TO    THE  VEHICLE." 


19  - 


BUREAU  ACTIVE  IN  RAILROAD  GRADE  CROSSING  ELIMINATION 
Contributed  by  the  Division  of  Design 


The  Bureau  has  taken  an  active  interest   in  the  work  of 

ELIMINATING   Ra!LROAD    GRADE    CROSSINGS    EVER    S!NCE   THE  FEDERAL-AlD 

road  work  was  begun «      the  success  of  our  efforts  is  illustrated 
by  a  recent  compilation  of  data  from  the  files.      the  results  were 
as  follows: 

On  the  Federal-aid  projects  submitted  to  date,  there 
are  4,3! 5  railroad  grade  crossings.      This  number  Includes 
only  the  crossings  on  projects  the  plans  for  which  have 
been  reviewed  by  the  headquarters  office.      when  the  logging 
of  the  federal-ajd  system  is  completed,   it  is  expected  that 
the  total  number  of  grade  crossings  and  their  classification 
will  be  available  in  the  several  states. 

Of. THESE  4,315  REPORTED   GRADE   CROSSINGS    1,380  OR  32 
PER   CENT    HAVE    BEEN    ELIMINATED.  [T    I S    INTERESTING    TO  NOTE 

THAT   874   OF   THESE    SEPARATIONS   W2 PE    BROUGHT    ABOUT    BY  RE- 
LOCATING   THE    HIGHWAY    TO    AVOID   THE    RAILROAD.         THIS    IS  A 
CREDITABLE    SHOWING   WHEN    IT    IS   CONSIDERED   THAT   THOSE  WERE 
GENERALLY    THE    CROSSINGS   WHERE    THE    GREATEST    DANGER  EXISTED. 
DURiNG    THE    CALENDAR    YEAR    1925,    THERE   WERE    ELIMINATED  ON 
FEDERAL-AlD  road  projects  259  RAILROAD  GRADE  CROSSINGS. 
This  number  was  accomplished  by  172  highway  relocations, 
41  overpasses  and  46  underpasses. 


<<<«|OKt<| 


CI  < 

MS 


u  t  -I  o  o  z  <l 

Z    <    1    -  I 


<  —   X    Jl  J   Z   J  olo   <  _lO 

-jccc<Iocui~iiuiOj_  ~ 

<  <  <  oio  o  o  u.ic5  


i  i 


i  o. 

CO  O 


O  ID 

ojl  ro 


roiro 

if.  10. 
1\,iO 


—\  —  CV 


V  CO  O  Ol  M 

C\J  O  O!  1*1 

oi  ro  cr.  ojco 

ic  .-  oi  oi  — 

ro  cc  a.  o  •<! 

cc  cm  oi  oico 


CM'  ^ 
OKI 


—  O  Ol.- 
CO       O  Ol  1 

—  o  ojic 

rO  i  O  Ol  o 
O  — I  1 
OOI1 


8  i  5 

<  o  a 

4    3   #1  y    J    4  - 

B  >•  -I  7  >  «  I 
IZZSI-ctlDU 
0<WO  <«<- 
—  -X  SC  —II  S  5:  >  5 


x  S  a  x  a  o  o 
cc  <4  ul  u  c 

«    D  X  ~3\  S  >    I  I 

a  *         *         >-  >- 
zcoa>zico>i*li5c:ii 

—  —  —  OUUUIU  UIUJCO 
SSSZZZZZZZZZ 


«l  o  -  < 

-  2-11- 

Z'  <  o  o 


>!  Ill    <    <  ul 

j  —  o  D  a 


«I2 


X  O   CD   U  X  X 

0  *  O  Z I  O  I-  f 
—    -J  u   31  C  D  Zi 

1  x  a  ul  i  o  c 
o  o  o  color  oo  oo 


Ul  CD 

Zl  «  I 

Zl  X  < 

Ul  U  K 

l-il-  13 


Z    Zl  2    >    Z  Z 


—  ID  O 

t~  —  O 

— -  ro  O 

cv  *i  o 

<x  i  o  o 


Ol—  —  r-  oo 


l\j  il  v  ry 


u.  co  I 

CM  CO 

U;  o 


Q  OD  O  llftl  3)  O 

co  cm  o  —It-  CO  CO  Ol  V 

cm  r-  o  cmico  o  ^  Oit- 


o  o      —  o  01 

O  O  CO  O  O)  CM 
CM  MD  l\l  O  U"v 


z  \1 
-1  I— 


—  It  CM  CClO  01  o 
If-  O  "  0D|  r-  00  CO 
*I  CM  If  CM  CO  CO  CM 


Ol  If 
CM  <J 
0  CO 


rO  —  00  I-  ro  CM 


O  CM  CM  TO  — 


CMI 

Ol 


UJ  03 

—  cr. 


•5J 


O  CM 

a.  — 

CM  — 

CO  u 

oo  on 

CM  CO 


00  V  —  t~ 

01  CO  01  X 
CO  O  If  o 


3  v  cl- 
ef cm  *ct  if 

00  ro  Ol  00 


if.  i 


Sic 


as 


en  c\|,  — 
•-•-II 

^  OJI  rO 
-     H  - 

ro  ifiilT 
COIIO 


o  o 

3  O 

o  o 


o  o 
3  o 

CO  CM 


to  SicM  8  8  8 


ro  Ol  O  hiO  CO 

lOr-vlol—OOIt-ICO'ocOCT) 

V  Ol  00*  rol  ro  0* 
00  SI  CM  t-t  — 

mm  cm  oi  - 


OlJCf 

r-lif" 


CM  If.  i  T>  O  CM 

CO  t-ICM  O  — 
rO  CMI  CO  O 

—  Ifl  CO*  ro  O 

CMI  —  — 


I 


D  D 

"O  ID  O  CD' 

CP  r>  it;  cnt 

rO  X  1*^  f\J 

D  X  0*1 

T  Oj 

e\i  —  r- 


00  u.  O 
X»  rO  D 
D  LC  in 

OQOj* 
If-  (£  <X 
f-  tC 


o  «- 

»-  XI 

rO  IT. 


^  r-  r*-  ■«» 


ru  tn  a  . 
ro  id  r- 

^3*  C 


o  o  o 
o  o 
<—  *o  -o 


cn  r—  o 

en  •*-*-■  r> 

r-  ro 

en  -o  c- 

cvi  to  to 

Cn  n  *5 


«—  rO 

ro  ir.  r- 
tf-  0J  o 


lg  cn  -*r  olo 


*Oj  g  o 
HOO 

3c 


«  <  <  m  o 

S    Z    ID    Ol  < 


<    O    Z    U-l  CC 


3    N    <    — I 


-a  o  z  < 


Z    <    II  CC  X 


_  -  r  _  r  t  <  -i  o 
-iacc<iooui-i|uo-'Z 

<4  <  UiOOO  —  — 


C  <  Uj  O 
—  St   2C  _l 


If.  CO  If  CO 
rO  ro  Ol 


oi)  ^oj 


y  9  "5  2  2  —  S  olt1J  oocmotoooom'x  u.,o  3  o 

CO  CM  O  100  1  ro  CO  If.  O  O  CI.  O  l£j  O  OIO  O.  CO  IOIO  O  O 


CM  V 

t-  O 

o  — 


Ifj  ro 

Ifj  f 

0*.  IC 

X  00 
ro 


CM  00  U.  O 
If  CO  —10 
^  —  OlO 

rO  CM  MlO 
c.'.  CMIO 
rO  —  rol  ifj 


O  CM       CO  t~  VI 


CM  CO 

o  n 
o  r- 


T  O  C-  3 
7  O  II)  o 
t~  0  001 3 

»    -    H  - 

r>  O  OlIO 
Ol  u.  t)  O 

t>  —  cnlo 
I-  10 


1  cm! 


5 cm  1 
CM 
if.  o 

if.  oi"  1 

CO  C-  ' 
00  CO 


CO  X 

—  CM 

00  — 

CM 

CM  — 

t>  00 


1  CO 

o  — 

—  CM 

O  f- 

—  O 

If.  <J 


1    1  C  M{\|  ^  rn  (t    f.  OOI 

0  O  V  r-ICi.   ro  CO  ro  CO  O  II.  If. 

01  co  if  0:1  o  if;  v  —  CO  if .  o  ro 


HO  Q 

MOS 
O  O  CM 


01  101 

CM  rOl 

o  01 


8)  8 

CM  O 


ifOOOcMu^r^^o^r-Iovoi-oi 


If  o 

XI  t-  — 
*q        —  i-O 


<  <  <  — 


a 

2 


llOlfli 
OlO  CM 
.    H    -  - 
ooio.  r~ 


cm)  IcmI 


x  a  o  o 


<    OI^I5>    !  1 


>  i  *l 

bl    U  Ul! 

z  z  z 


u    uj    O  O 

Z.  Z  z  z 


<l  o  -  < 

zl  <  c  o 


O  <   J   z  o 


I    I    Ul  CD 


Z    O    D    D  Z 


I-    Zl  <    I  J 


<l  K  2 

-1  CJ  - 

/II  > 

II  It  3 

ZIS  s 


1-0.0  0 

w  z 
1*;  c  k  D 


to. 


^1 


cr  en 

>  r— 


3  3 


8. 

—  u 

O    5  Q 

Id  S  - 

_  z  <  cc 

J   Z   J  o 

O    O   U  J 

o  o  o  u. 


y  o  _i  z 


i  5 


—  a  a»  o 


c  cn  a  4 


5  tt 

4  4  U 

C  X  -3 
4 

>  *  * 

y  u<  u 

z  z  z 


1  »  a  a 

u  y  O  o 

z  z  z  z 


4  j  a  x  u 

>i  10    4    <  Ul 


O    4    O    Z  G 


I    1    y  « 


Z  >   Z  z 


Zl  O    D  2 

I  *  re  yi  I  o  o 


?l<  I   !  1)1  I 


Z|  x 

ul  u  h  y 

oooaictcocor-  t—  73  > 


ai  m 

-I  4 

>is 


CO  O 
-  O 
0)  *I 


ro  ti  CD 

Cc  Oj  CVI 

Oj  t   ro  CO 

o  —  r- 

in  '  d 


U>  CD  ro  «- 


c\j  0)  oj  a. 
»-  ^  a)  ui 
^  D  MO: 


<J>  ro 
ro  co 
no  t- 


o  o 

CO  C 

ir.  a 


i  W  ro  CO 

a  O 

CO  0)[O 


O  Oj 
o  t- 
O  ro 


o  t\ 
^  1*1  p)  h 
cv  .-  cr.  .- 


c  c 
c  c 

—  CO 


—  u'  o  cr. 


—  —  -  o 


Q  u 

cc 

oo  cc 


<g  <3 
i-  X  ID 
cc  -a  — 


r-  u.  a, 
ro  u.  r> 

0>  Ou  OJ 


^1  ^ 


t-  r-  r-  m 
m  r-  r-  1 


u  oj 


u^l  (\ 


0j 


If,  f-0 
CO  ro 
CO  — 


^1 


X  00 
CO  O  1 
rO  u. 

CC  O 

go  e- 


<  O  CO 
ii)  O  -  lu 
H  li.1  L  10 
D  I-  Z 
Jj  4  O  UJ 

5  a 

CD  -  H  X 

—  t-  2  bl 
I  CO  ui 

H-  UJ  It  C 

<  < 

>  0.  ui 
O  roll  I 

<  a 

bl  bl ! 

_J  -  u  > 

co  <  a  c 

<  H  < 

Z  <  > 

—  O  Q  h- 

<  Ul  z 
1-^1-3 
03  (M  u  C 

o  o  .  x  o 

«—  o 

CO  <  * 

ui  z  a  o 

cr  o  cd  i 

3  CD 

U  O  CO 

—  U!  U  CO 

a.  to  a  ui 

<  3  K 

Ul  CD  O  < 

_]  —  K 

CC  UI  U  (0 

<  H 

-J  <  U!  O 

~  5  I  Oj 

<  —  t— 

>  »-  > 

<  CO 


z  oj]  j 

O  CD  t—\ 


H  -  III  III 

D  CJ  O  H 

H)  Z  < 

-  a>  2 

-  or  ui  - 

10  0.  O  K 

Z  Z  CO 

C  2  <  Ik 

—  o  -* 

t~  <  o 

<  It  ID  U 
5  t-  — ' 

—  Z  Ul  - 
x  u  a  a 

0  5  <  »- 

01  >  bl 
Cl  <  (0  o 

c  o.  u  i 

<  t-  Z 

I  <  o 

Q  t-  t~  Z 

z  -  to 

<  i  a 

i  z 

co  a  ui  < 

ui  u  u. 


»-  z  _i 
«  -  sr  o 
ui       c  ui 


en  o 
*-  o 

O 


O  IT 
O  13 

o  — 


CO  CC 

*~  u  ■ 


CO  I-  —  TO 


(O  CVI  in 
uj  a  a,  m 

Ul  r-  ^  *- 


—      u,  1 


Uj  O  t-  00 


O  in  ro  ro 
"0  D  q  h  <? 

•q       r-  r'j 


ro  "0  o. 
CO  (Jj  li.  — 

o  en  f 


CO  Oj  ro 


0.  O  *T 
ro  ^  q  O 


3      oj  ^ 


IT)  XT  I- 
rO  IT  f- 
t-  U,  U 


o  o  o  — 

rO  O  O  CO 
OJ  C  O  (\ 


CO  ^  CD 
i—  C\J  CO 


O  OJ  Co 
a  o  cc 
Uj  «t  u;1 


t-  00  c 

cu  r-  <3 

CL   OJ  — 


Oj  O  O  CP 

u.  o  v  a 
oj  0*  en  co 


Uj  o 
00  o 


^  co  ru 
—  t-  co 
cn  oo  oj 


oj  •q-  o 
n  o  in1 

U:  O  ro! 


rO  h  C 

CO  O  O  . 

to  (\i  r- 


o  ro 
—  c\,  ru 
u  o  oj 


O)  r-  r*iO 
T)  «—  If  .  O 

-q-  if.  rc 


O  — 
O  ro 
O  1 


if.  CD  ^  IT 
cf-  ^  ro  ^ 


uj  o  a 

-  t-  (X  TO 
f\i  ID  O  CD 


x>  r  cr 


O  Lf-  <J^  CX 

t--  r-  c  K 

If )  ro 


CD  Oj  ^  q 


U".'  r-  T)  O 

co  cm  r-  cx 

oj  ^jJ  — 

Oj  ^3  ro  ro 


<r1 
to  CO 


O   D  US  OS  O  K. 


^  CO  ro  0c 
~-  UJ  Uj  Uj 

won 


5888 

NO  O  Kl 


C  ^ 

or  co  o 


co  ^  ro  u 


OJ  O  O  CM 
O  O  CO  CO 
C£-0  U> 


<  r~-  ^  cr  r- 


•-  ro  o  r- 


co  n  <  — 


4  O 


-1   Z   _J  c 

o  o  y  -i 
u  o  o  u 


O  O  Z  4 

a  I  -  - 

o  4  j  o 

y  o  _i  z 


O  o  O  C\  -3 


ID  M  CM  ^ 
»-  Oj  O 

o  co 


co      ^  c 


OOOIO 
CC  Q  O  CO 

co  o  o 


o  cr.  r-  id 

O  0j  CM  1 

o  a-,  u  j  cc 


oj  o  M 

u.  u;  ro 


CD  Oi  ro  CC 
(\J  r-  l£ 
OJ  ^   ^  w~ 


ro  O  O  Uj 
U5OU.r0 
ul  ^  ~  -1 


ru  o  -  •- 

—  CC  u.  CC 
rO  0J  C-  r> 


o  o  o 

CD  O  C— 
^-  ID  CD 


1 


O  O)  1  0) 

.  ,  c  w>  ^  t- 

CjO  o  0  J  CO  CD 


rO  r'j  ^  X 


CO  t~-       cu  *- 


^1 


^1 


Ol  Oj  Oj  (M 
r-il 


x  a  o  o 


U    -1    4  - 


>  >  >  5 


z  z  z  z 


a  o  o  a. 


y  X  1  Ul  O 

O  r-  H  Z  4 

0  D  D  Zl  X 

1  o  o  bl  y 


41  I 

t  r  a 

z  z  z 

C  -I  - 
SOX 

a  al  y 
y  -I  4 

>  >l« 


CO  O  I 

o  o  I 

0j  O 
rO  Oj 

O  co  I 


)  Ui 
LOj  O 


S  ^  s  col 


or  cr. 

<  UJ 


-  22  - 


PROPER  METHOD  OF  MAKING  REQUESTS  FOR  SUPPLIES 
Contributed  by  the  Division  of  Control 


Supplies  for  the  various  field  offices  are  furnished  upon 

REQUEST    EY   THE    PROPERTY    SECTION    OF   THE   WASHINGTON    OFFICE.       In  THE 
PAST    THERE   HAS    BEEN    SOME    DELAY   AND    INCONVENIENCE    CAUSED   BY  THE 
FAILURE   ON   THE    PART    OF   SOME    OF   THE    FIELD  MEN   TO    FILL  OUT  ACCURATE- 
LY  OR    COMPLETELY   THE   REQUEST    FORMS.  |N   ORDER    TO    EXPEDITE  THE 
RECEIPT    OF   SUPPLIES   THE    FIELD   OFFICES    SHOULD   OBSERVE   CLOSELY  THE 
FOLLOWING  PROCEDURE? 

1 4      Form  I [9-revj sed-request  for  supplies-  should  be  used 

FOR   MAKING   ALL  REQUESTS.  If   SO    DES  J  RED    IT   MAY   BE    ACCOMPANIED  3Y 

a  letter  of  explanation. 

2.  The  form  should  ee  filled  in  completely.      This  in- 
cludes  A    FULL  DESCRIPTION   OF  THE    DESIRED    ITEMS,    THE   METHOD  OF 

shipment,  and  the  charge  symbol.       lacking  this  information  it  is 
necessary  either  to  return  the  form  or  fill  it  in  by  guess. 
Either  may  cause  considerable  delay. 

3.  Symbol  numbers  or  amounts  chargeable  to  each  should  not 
be  changed  after  the  order  has  been  placed.      such  changes  involve 
additional  work  and  the  possibility  of  mistakes.     transfer  of  such 
charges  at  headquarters  could  possibly  ee  eliminated  in  the 
Western  districts  ey  having  the  accounts  section  note  the  original 
requisition  before  it  is  forwarded  to  washington. 

4.  |t*  IS    DESIRABLE    TO    REDUCE   THE    NUMBER   OF   "RUSH11  ORDERS 

to  a  minimum.      all  orders  are  expedited  as  much  as  possible  in 
the  regular  procedure,  and  "rush1'  orders  are  given  special  atten- 
tion,     an  excessive  number  of  "rush1'  orders,  however,  will  tend 
to  slow  up  meritorious  requests, 

5.  The  invoice  should  be  executed  immediately  upon  re- 
ceipt  OF   THE   GOODS   AND   RETURNED   TO   THE  WASH|NGTON   OFFICE.  VOUCHERS 

will  not  be  certified  until  evidence  of  the  receipt  of  the  goods 
has  been  recorded.      any  delay,  therefore,   in  the  execution  of  the 
invoice  causes  a  corresponding  delay  in  the  payment  of  the  bill. 
Delays  ofthis  character  subject  the  Bureau  to  criticism  and 
ultimately  may  result  in  higher  prices. 
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6.      Government  property  shojld  3E  handled  by  the  members 
of  the  Bureau-  with  even  greater  care  than  that  accorded  their  own 
personal  property.      The  use  of  government  property  is  In  the 
nature  of  a  ^rust.      An  excessive  amount  of  lost  property  may 
make  a  thorough  investigation  necessary. 


PROJECT  STATEMENT  DATA 
Contributed  by  the  Division  of  Design 


From  time  to  time  the  Washington  office  has  issued  memoranda 
to  district  engineers  describing  the  proper  information  desired  to 
ee  submitted  on  the  stanoard  project  statement  forms •    mr.  toms 
has  compiled  the  subject  matter  of  these  various  memoranda  !n  a 
single  letter  of  instructions  which  he  has  issued  to  hjs  field 
engineers.      these  instructions  are  general  in  application  and 
should  ee  useful  to  field  men  in  other  districts.      they  are  quoted 
as  follows: 

"June  30,  1925. 

To  Each  Highway  Engjneer  in  Charge  of  States: 

"A  considerable  lack  of  uniformity  exists  among  the  FIELD 
engineers  relat i ve  to  the  submission  of  route  reports  to  accompany 
project  statements  and  sketch  maps  submitted  by  the  states. 

"a  sample  route  report  and  sketch  map  illustrating  the 
features  to  ee  included  in  these  reports  was  furnished  you  last 
year,  eut  it  is  noted  in  many  instances  that  route  reports  do  not 
cover  all  of  the  features,  or  follow  the  procedure  outlined  in 
this  sample  report.      this  is  particularly  true  with  reference  to 
the  paragraph  in  route  report  covering  the  length  of  the  project, 
the  selection  of  intermediate  control  points,  and  the  indication 
on  the  sketch  map  of  the  beginning  and  ending  of  the  project,  to- 
gether with  notations  identifying  railroad  and  stream  crossing  data, 
in  many  cases  the  sketch  maps  being  submitted  by  the  states  to 
accompany  the  j  r  project  statements  are  incomplete  in  th  j  s  respect. 
This  fact,  however,   is  no  justification  for  the  field  men  to  forward 
these  sketch  maps  to  the  district  office  in  this  incomplete  state. 
Necessary  data  not  contained  on  the  sketch  maps  when  received  at 
the  State  offices  should  be  supplied  by  the  State  representatives 
before  being  forwarded  to  the  district  office. 


"There  are  three  distinct  phases  to  the  proper  submission  of 
a  project  statement  and  its  accompanying  documents.      these  consist 
of  ( i )  the  project  statement  itself,   (2)  the  route  report  accompany- 
ing the  project  statement,   and  (3)  the  sketch  map  accompanying  the 

PROJECT    STATEMENT.  In   THE    INTEREST   OF   UNIFORMITY   RE  GAR  DING  THE 

SUBMISSION    OF    THESE    DOCUMENTS,     IT     IS    HOPED    THAT    THE    FOLLOWING  IN- 
STRUCTIONS  WILL    SERVE    TO    CLARIFY    A   NUMBER    OF   THE    POINTS    ON  WHICH 
VARYING    INTERPRETATIONS    HAVE    HERETOFORE    BEEN    MADE    BY    OUR    FIELD    MEN  I 

PROJECT  STATEMENTS 

"(a)    The  official  control  points  sho.uld  always  be  shown-  in 
paragraph  2  of  the  project  statement. 

(e)     If  an  Intermediate  control  point,  or  points,   is  taken 
such  Intermediate  control  point  should  be  indicated  in  paragraph  3 
of  the  project  statement. 

"It  frequently  happens  that  project  statements  submitted  by 
the  States  cover  the  entjre  distance  between  official  control  points 
and  that  our  route  investigations  indicate  that  for  a  portion  of 
the  distance  between  official  control  points  a  number  of  alternate 

ROUTES   ARE   AVAILABLE    ON   WHICH   THE   StATE    IS   NOT    PREPARED   TO   MAKE  A 

decision  regarding  location,   inasmuch  as  the  affected  portions  of 
the  route  are  beyond  tre  limits  of  the  section  first  proposed  for 
construction  under  the  project.      where  this  condition  obtains  an 
intermediate  control  point  should  ee  selected  by  our  field  engineers 
and  the  project  ended  at  this  point,  leaving  the  matter  of  the 
location  between  the  intermediate  control  points  selected  and  the 
other  official  control  point  open  to  further  investigation  and 
agreement  between  the  state  and  the  bureau  when  the  state  is  ready 
to  suemit  another  project  statement  and  undertake  work  on  the 
affected  portion  of  the  route.      when  it  is  necessary  to  des  3  gn ate 
an  intermediate  control  point  for  a  project  which  has  been  submitted 
by  the  State,  extending  between  official  control  points,  the  gross 
and  net  length  of  the  project  as  given  in  the  project  statement  by 
the  State  for  the  entire  route  should  be  corrected  by  our  field 
engineers  to  cover  only  the  gross  and  net  length  of  the  project 
between  the  intermediate  control  points  selected.      reasons  for  the 
corrections   in  gross  and  net  mileage  of  the  project  should  be  ex- 
plained in  the  accompanying  route  report. 

"The  length  of  route  embraced  in  the  project  statement  should 

NOT    EXTEND    IN    ANY    CASE    BEYOND   THE    POINT    AT    WHICH   THE    StATE  AND 

Bureau  engineers  are  able  to  reach  an  agreement  on  the  route  to  be 

RECOMMENDED.  If   AN    AGREEMENT    CANNOT    BE    REACHED    ON    THE    ROUTE,  A 

FULL   REPORT    SHOULD    BE  MADE. 
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'"(c)     The  preliminary  estimate  or  cost  given  in  paragraph  5 

OF    THE    PROJECT    STATEMENT    SHOULD    COVER    THE    LENGTH    OF   THE  PROJECT 
ONLY.  In   CASE    IT    IS   NECESSARY   TO    SELECT    AN    INTERMEDIATE  CONTROL 

POINT    FOR    THE    ENDING    OF   THE    PROJECT,    TIIEPF.B"    REDUCING    THE  GROSS 
AND    NET    MILEAGE    OF   THE    PROJECT    AS    SUBMITTED    EY    THE    St ATE ,    A  CORRE- 
SPONDING   CORRECTION    OF   THE    PRELIMINARY    EST  j MATE    OF    COST    OF  THE 
PROJECT    AS    GIVEN    BY   THE    StATE ,    COVERING    THE    COST    BETWEEN  OFFICIAL 

control  points,   should  be  made  by  our  field  men  so  as  to  have  this 
preliminary  estimate  of  cost  cover  only  the  mileage  for  which  the 
project   is  actually  submitted. 

"(d)    The  preliminary  estimate  of  cost  of  the  section  of 
road  to  be  first  improved  does  not  require  any  further  interpreta- 
tion as  there  has  not  been  a  lack  of  uniformity  among  the  field  men 
in  interpreting  the  information  required  under  this  item. 

ROUTE  REPORTS 

"(a)      THE    GREATEST    LACK    OF    UNIFORMITY    IN    THE    SUBMISSION  OF 
ROUTE    REPORTS   HAS    BEEN    IN    DETERMINING   THE    LENGTH   OF  THE    PROJECT  AND 
THE    SELECTION   OF    INTERMEDIATE   CONTROL   POINTS    iN    CASES    IN    VVH  J  CH  A 
PREVIOUSLY   APPROVED   PROJECT    ENDS   AT    AN    OFFICIAL   CONTROL   PC  INT. 
WE    ALSO    HAVE    TO    CONSIDER    THE    CASE    IN    WHICH    IT    IS    DESIRABLE    TO  HAVE 
THE   ROUTE   REPORT   COVER   THE    ENTIRE    DISTANCE    BETWEEN    CONTROL  POINTS, 
EVEN   THOUGH    FOR    REASONS    OF   THEIR   OWN   THE    StATE   MAY   DESIRE   TO  SE- 
LECT   INTERMEDIATE    CONTROL   POINTS    FOR   THE    ENDING   OF   A  PARTICULAR 
PROJECT.  |T    IS   BELIEVED   THAT    THE    FOLLOWING    INSTRUCTIONS  WILL 

COVER    THESE  SITUATIONS! 

"(a)    When  the  project  statement  submitted  by  the  State  covers 

THE    ENTIRE    DISTANCE    BETWEEN    OFFICIAL   CONTROL    POINTS    AND   THE  StATE 

and  Bureau  engineers  are  in  agreement  regarding  the  route  submitted, 
the  taele  of  gross  and  net  mileage  should  include  the  entire  dis- 
tance between  control  points. 

"(b)    When  the  project  statement  submitted  by  the  State  covers 

THE    ENTIRE    DISTANCE    EETWEEN    CONTROL   POINTS    AND    THE    StATE    AND  BUREAU 

engineers  are  not  aele  to  reach  an  agreement  on  a  portion  of  the 
route,  an  intermediate  control  point  should  be  selected  so  as  to 
Include  in  the  project  only  that  portion  of  the  route  on  wh:ch  the 
State  and  Bureau  engineers  are  in  agreement.      Whenever  an  inter- 
mediate   CONTROL   POINT    IS    SELECTED   BETWEEN   OFFICIAL   CONTROL  POINTS 
THE    PROJECT    SHOULD    END    AT    THE    INTERMEDIATE    CONTROL   PO  j  NT    AND  THE 
TAELE    OF    GROSS    AND   NET    MILEAGES    SHOULD    COVER    THE    DISTANCE    TO  THE 
INTERMEDIATE    CONTROL   POINTS    AND   NOT  BEYOND. 
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"(c)    Pertinent  information  regarding  the  selection  of  control 
points  should  ee  covered  in  the  second  paragraph  of  the  route  report. 
The  reasons  for  the  selection  of  intermediate  control  points,  when 
n5»  intermediate  control  points  have  seen  selected  by  the  state  in 
submitting  the  project  statement,  should  3e  clearly  stated  in  this 
paragraph . 

"In    CASE    IT    IS    DESIRED   TO    HAVE    THE    ROUTE   REPORT    COVER  THE 
ENTIRE    DISTANCE    BETWEEN    CONTROL   POINTS,    EVEN   THOUGH    AN  INTERMEDIATE 
CONTROL    POINT    HAS    BEEN    SELECTED    BY    THE    StATE,    THE    REASONS    FOR  SO 

doing  should  be  clearly  indicated.      the  procedure  to  be  followed 
in  this  case  will  3e  discussed  further  on. 

"(d)     In  all  cases  in  which  a  previously  approved  project 
begins  or  ends  at  an  official  control  point,  the  beginning  or  ending 
of  the  previously  approved  project  must  3e  taken  as  an  intermediate 

CONTROL   POINT    IN    CONSIDERING   THE    LENGTH   OF   THE    NEW   PROJECT.  In 

all  such  cases  a  table  of  gross  and  net  mileages  should  be  computed, 
using  as  an  intermediate  control  point  the  beginning  or  ending  of 
the  previously  approved  project,  even  though  the  route  report  should 
include  a  brief  description  of  the  previously  approved  project  which 
begins  or  ends  at  the  official  control  point. 

"  (e  )    the  length  of  previously  approved  federal-ald  project 
lying  entirely  wjthin  the  limits  of  a  new  project  should  be  de- 
ducted in  determining  the  net  length  of  the  project  submitted. 

"(f)    Some  States  in  the  district  do  not  desire  to  have  the 
same  project  number  apply  to  work  in  two  different  counties.  It 
frequently  happens,  therefore,  that  project  statements  are  sub- 
mitted in  these  States  in  which  intermediate  control  points  are 
taken  at  the  county  line  and  the  project  ended  at  these  intermediate 
control  po'nts,  even  though  there  is  no  lack  of  agreement  between 
the  State  and  the  Bureau  engineers  relative  to  the  routing  between 
the  intermediate  control  point  selected  and  the  next  official  con- 
trol point.        In  all  such  cases,    if  THE   FIELD  ENGINEERS  DESIRE,  THE 

ROUTE    REPORT    ACCOMPANYING    SUCH    PROJECT    STATEMENTS   MA v    COVER  THE 
ENTIRE    ROUTE    BETWEEN    THE    OFFICIAL    CONTROL    POINTS.       A    STATEMENT  OF 
THE    REASONS    FOR    HAVING    THE    ROUTE    REPORT    COVER    THE    ENTIRE  DISTANCE 
BETWEEN    OFFICIAL   CONTROL    POINTS    SHOULD    BE    GIVEN    IN    THE    SECOND  PARA- 
GRAPH   OF   THE    ROUTE    REPORT.         THE    TABLE    OF    GROSS    AND   NET  MILEAGES, 
HOWEVER,     SHOULD    COVER    ONLY    THE    LENGTH    OF    THE    PROJECT    AS  SUBMITTED. 
If   THE    ROUTE    REPORT    COVERS    THE    ENTIRE    DISTANCE    BETWEEN  OFFICIAL 

control  points  and  there  is  no  question  regarding  the  agreement  of 
the  State  and  Bureau  engineers  relative  to  the  route  to  se  selected, 
the   information  contained  in  this  route  report  can  be  used  whenever 
the  State  submits  a  project  statement  for  any  portion  of  the  route 
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BETWEEN    OFFICIAL    CONTROL   POINTS    NOT    COVERED    BY    T  HE  i  R  PREVIOUS 
SUBMI  SS I  ON . 

****** 

"(g)    When  the  route  report  covers  the  entire  distance  be- 
tween  OFFICIAL   CONTROL   POINTS,    COMPLETE    INFORMATION    FOR  RAILROAD 

Intersection  data  and  data  for  bridges  over  20  foot  span  should 
accompany  the  route  report  for  the  entire  distance  between  control 
points  and  not  be  limited  to  the  section  of  route  first  to  ee 
improved  under  the  project. 

"(h)       |N    FILLING   OUT    THE    SHEETS    FOR   RAJLROAD  INTERSECTION 

data  and  data  for  bridges  over  20  foot  span  the  information  given 
under  location  should  be  both  a  physical  description  and  contain 
the  numerical  designation  indicated  on  sketch  map.     for  example, 
a  railroad  crossing  at  foxvllle  would  be  described  as 

Location  At  FoxVIlle  :    Crossing  No.  4. 

"It  is  important  that  the  data  contained  in  these  sheets 
be  identified  by  number  as  well  as  location  in  order  that  it  may 
be  easily  referred  to  in  the  sketch  map. 

SKETCH  MAPS 

"A   CONSIDERABLE    LACK   OF   UNIFORMITY   EXISTS    IN    THE  SUBMISSION 
OF    SKETCH   MAPS    WITH    THE    PROJECT    STATEMENTS.       ON    SOME    SKETCH  MAPS 
THE    BEGINNING    AND   ENDING    OF  THE    PROJECT    ARE    NOT    EVEN    SHOWN.  ON 
OTHERS   THE   RAILROAD   CROSSINGS   AND   BRIDGES   OF   OVER   20   FOOT  SPAN 
ARE    NOT    EVEN    NUMBERED,    AND    ON    STILL   OTHERS    THE    COLOR    SCHEME  TO 
INDICATE    PRIMARY    AND    SECONDARY    DESIGNATION    HAS    NOT    BEEN  FOLLOWED 
OUT,    NOR   HAS   THE    DASH    SCHEME   OF   COLORING   BEEN    USED   TO  INDICATE 
PRESENT    IMPROVEMENTS    ON    THE    ROUTE    SUBMITTED    FOR    THE    PROJECT.  If 
THIS    INFORMATION    IS   NOT    CONTAINED   ON    THE    SKETCH   MAPS   WHEN  THE 
PROJECT    STATEMENT     IS    SUBMITTED    BY    THE    StATE    THERE    IS    NO  REASON 

whatever  why  these  sketch  maps  should  be  submitted  to  the  district 

office  without  this  necessary  information  being  added  by  the  field 

men.       the  following   information  should  invariably  be  carried  on 
the  sketch  maps.* 

"(a)    Points  of  beginning  and  ending  of  the  project  should  be 
clearly  indicated  by  the  words:   "beginning  of  project11  and  "ending 
of  project,"  with  arrows  extending  from  them  to  the  points  of 
beginning  and  ending  of  the  route  as  indicated  on  the  sketch  map. 

"(b)    Railroad  crossings  should  be  plainly  indicated  and 
numbered  in  the  sequence  in  which  they  occur  from  the  beginning  of 

THE    PROJECT.       Br  1 DGES    OVER    20    FOOT    SPAN    SHOULD    ALSO    BE  CLEARLY 
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INDICATED  ON  THE  SKETCH  MAP  AND  LIKEWISE  NUMBERED  }N  SEQUENCE  IN 
THE   ORDER    JN   WH  3  CH   THEY   OCCUR    FROM   THE    BEGINNING   OF   THE    PROJECT  • 

"(c)      ON    THE    SKETCH   MAP   ONLY   THE    PORTION    INCLUDED    IN  THE 
PROJECT    SHOULD   SE    SHOWN    IN    SOLID   COLORS,         RED,     If   PRIMARY  AND 


to  select  an  intermediate  control  point  which  wj  ll  result  in  the 
shortening  of  the  project  as  submitted  by  the  state  the  color  on 
the  sketch  map  should  be  corrected  by  the  men  in  the  field  to  con- 
form to  the  length  of  project  as  determined  by  the  intermediate 
control  point. 

"Present  Improvements  on  the  Feceral-aId  route  should  be 
Indicated  by  dash  colored  line,   as  illustrated  In  the  sketch  map 
accompanying  the  sample  route  report. 

"We  have  had  some  adverse  criticism  from  the  Washington  office 
regarding  the  manner  in  which  project  statements  and  route  reports 
have  been  submitted  by  this  district.       i  have  gone  to  considerable 
detail  in  order  to  outline  the  information  which  must  be  contained 

IN    THESE    REPORTS    IN   ORDER   THAT   THEY   MmY   SERVE    THE    PURPOSE    FOR  WHICH 
THEY   WERE    INTENDED.         YOUR    ATTENTION   TO    THESE    DETAILS    IS  REQUESTED 
AND    IT    IS    FURTHER   REQUESTED   THAT    TH  *,  S   MEMORANDUM   SE    BROUGHT   TO  THE 
ATTENTION   OF   YOUR  ASSISTANTS. 


GREEN,     IF  SECONDARY. 


|F    IT    iS    NECESSARY    FOR    OUR    FIELD  ENGINEERS 


Yours  very  truly 


i nclosure 
ret/ga 


(S3  gned  )  R ,  E«  Toms, 
District  Engineer." 
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PROGRESS  OF  FEDERAL  HIGHWAY  LEGISLATION 


H.  R.  8264  -  Passed  by  the  House  on  February  2,  1926. 

Makes  appropriations  for  the  Department  of 
Agriculture  for  the  fiscal  year  ending  June 
30,   1927  and  for  other  purposes. 

$5,000,000  js  appropriated  for  forest  roads 
and  trails  for  the  fiscal  year  1926,  of  the 

$7,500,000  AUTHORIZED. 

$75,000,000    IS   APPROPRIATED    FOR  FEDERAL-AlD 
ROADS.         $28,300,000   OF   THIS    IS    A   PORTION  OF 
THE    1926   AUTHORIZATION.         THE    BALANCE    IS  THE 
UNAPPROPRIATED   REMAINDER   OF   THE  $75,000,000 
AUTHORIZED    FOR   THE    FISCAL   YEAR  1925. 


H.  R.  8722  -  Passed  by  the  House  on  February  4,  1926. 

Makes  appropriations  to  supply  urgent  defI- 
c 1 ences  in  certain  appropriations  for  the 
fiscal  year  ending  june  30,   i926,  and  prior 

Fl SCAL  YEARS. 

$3,775,000  APPROPRIATED  FOR  FOREST  ROADS  AND 
TRAILS  OF  THE  $7,500,000  AUTHORIZED  FOR  THE 
FISCAL   YEAR    I 926 . 

$22,900,000  APPROPRIATED    FOR    FEDERAL~A)D   ROADS , 
BEING    PART   OF   THE   $75,000,000  AUTHORIZED  FOR 
THE    FJSCAL   YEAR    I  925 . 


H.  R.  8769  -  Introduced  in  the  House  February  2,    I926,  by 
w,  p.  holaday  of  illinois. 

Relating  to  the  construction,  maintenance  and 
regulation  of  a  Nation-wide  system  of  durable 
hard-surfaced  post  roads  and  the  provision  of 
means  for  the  payment  of  the  cost  thereof. 
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Authorizes  a  Federal  bond  issue  of  three 
b ] ll  j  on  dollars,   for  the  construction  by 
the  Government  of  a  specified  numbered 
system  of  highways.      work  to  ee  done  under 
the  general  supervision  and  control  of  the 
Secretary  of  Agriculture,  Superintending 
engineer  to  be  appointed  by  the  president 

WITH   THE   ADVICE   AND   CONSENT    OF  THE  SeNATE. 


H.  R.  8902  -  Introduced  In  the  House  February  4,   1926,  by 
G.  E.  Campeell  of  Pennsylvania. 

TO   REGULATE,    CONTROL,    AND    SAFEGUARD   THE  DIS- 
BURSEMENTS of  Federal  funds  expended  for  the 
creation,  construction,  extension,  repair, 
or  ornamentation  of  any  public  bulldlng, 
highway,  dam,  excavation,  dredging,  drainage, 
or  other  construction  project  and  for  other 
purposes. 

Provides  that  complete  plans  shall  bf  pre- 
pared  FOR   THE   CONSTRUCTION   OF  ALL  SUCH 

Federal  projects,  not  constituting  mainte- 
nance  AND   REPAIR,    WHICH   ARE   ESTIMATED  TO 
COST   MORE   THAN  $5,000. 


( 
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ROBERT  F.  EASTHAM 


Died  February  10,  1926 
Robert  F.  Eastham,  Highway  Engineer  of  District  |0  died 

SUDDENLY  AT  HJS  HOME  AT  WASHINGTON  JN  THE  EARLY  MORNING  OF  FEBRUARY 
10.         A   CHRONIC    SUFFERER    FROM    INSOMNIA   Mr .    EaSTHaM   HAD   3EEN  GIVEN 

a  prescription  by  his  family  physician  of  which  he  took  doses  from 
time  to  time  to  induce  sleep ,  and  it  is  probable  that  this,  acting 
as  a  heart  depressant,  was  the  cause  of  his  untimely  death. 

Mr.  Eastham  was  born  at  Flint  Hill,  Virginia,  on  August  24, 
1882.      He  was  educated  at  the  Virginia  Military  Institute  from 
which  he  graduated  In   1902  with  the  degree  of  civil  engineer. 

For  three  years  following  his  graduation  he  was  employed 
In  railroad  location  and  from  1905  to  J 909  he  was  in  charge  of  the 
construction  of  the  Grand  Trunk  Railway  shops  at  Battle  Creek, 
michigan,  and  stratford,  ontario.      attracted  by  highway  work  in 
1909  he  served  from  that  year  until  |9|4  with  the  virginia  state 
highway  Commission,  a  position  which  he  resigned  to  enter  the 
service  of  the  bureau  as  a  highway  engineer.       practically  from 
the  beginning  of  the  federal-ald  road  work  he  had  been  the  bureau's 
representative  in  maryland  and  delaware. 

he  was  a  member  of  the  american  society  of  clvjl  engineers; 
a  highway  engineer  of  long  experience  and  marked  ability;  and  his 
hearty  and  lovable  personality  had  endeared  him  to  h}s  many 

FRIENDS    IN   THE    BUREAU.         Mr  *    EASTHAM    IS   SURVIVED   BY  HjS  WjFE,  MRS. 

Mary  B»  Eastham,  and  four  young  children,  Robert,  Willi  am  J., 
Lucy  Beal,  and  Frances,  the  oldest  scarcely  10  years  of  age. 


